
2014 Minerals Yearbook

U.S. Department of the Interior 
U.S. Geological Survey

NICKEL [ADVANCE RELEASE]

March 2018



nickel—2014 [ADVAnce ReleASe] 51.1

Nickel
By Peter H. kuck

Domestic survey data and tables were prepared by Hoa P. Phamdang, statistical assistant. The world production tables were 
prepared by Glenn J. Wallace, international data coordinator.

Global consumption of nickel continued to increase in 2014 
despite low demand in Germany, italy, the Republic of korea, 
and Russia. The overall growth was accounted for largely by 
increased production of austenitic stainless steel and superalloys 
in china and to a lesser degree in india and north America. 
World mine production of nickel declined to 2.26 million metric 
tons (Mt) of contained nickel in 2014 after reaching an alltime 
high of 2.79 Mt (revised) in 2013 (table 10). The indonesian 
export ban on lateritic direct shipping ore (DSO) was responsible 
for the bulk of the decline. The london Metal exchange ltd. 
(lMe) average monthly cash price for nickel metal peaked in 
May 2014 at $19,434 per metric ton, but then began an extended 
decline. The lMe average monthly cash price ended the year at 
$15,914 per metric ton and averaged $16,865 per metric ton for 
2014 (table 1). Daily stocks of nickel metal continued to increase 
in lMe-sanctioned warehouses throughout 2014 and ended the 
year at 414,900 metric tons (t)—an alltime high as of 2014.

Austenitic (nickel-bearing) stainless steel accounted for 
about 66% of global primary nickel (nickel produced from 
the refining of mined material rather than that recovered from 
recycled scrap) consumption. china was the leading producer 
of austenitic stainless steel, accounting for about 55% of 
world output, as well as the leading consumer of primary 
nickel. World production of stainless and heat-resisting steel 
reached a record high of 41.7 Mt in 2014, but the growth 
was uneven geographically (eRAMeT Group, 2015, p. 3–7, 
15–16; international Stainless Steel Forum, 2015a). On a 
global basis, nonferrous alloys accounted for about 10% of 
primary nickel use; electroplating and other surface finishing, 
9%; alloy steels other than stainless, 8%; batteries, catalysts, 
and specialty chemicals, 4%; and foundry products, 3% 
(nickel institute, 2016, p. 14).

Reported nickel consumption (primary plus secondary) in the 
United States in 2014 increased slightly to 209,000 t compared 
with that of 2013 (table 1). U.S. apparent consumption 
of primary nickel was 151,000 t, or about 8% of world 
consumption, based on the 1.86 Mt reported by the international 
nickel Study Group (inSG). Stainless steel production 
accounted for 43% of U.S. primary consumption, a reflection 
of the large number of specialty metal industries and a readily 
available supply of stainless steel scrap (table 4). U.S. industry 
reported melting 94,200 t of nickel contained in scrap, a slight 
increase from 93,100 t (revised) in 2013 (table 3) (international 
nickel Study Group, 2015, p. A–1).

Legislation and Government Programs

Projects Supported by the U.S. Department of Energy 
(DOE).—The DOE has focused efforts on promoting five clean 
energy technologies: electric vehicles (eVs), light-emitting 
diodes (leDs), rooftop solar photovoltaics (PVs), utility-scale 

solar PVs, and wind turbines. The DOe also supported four 
other emerging technologies—3D printing, energy management 
systems, fuel cells, and grid-connected batteries—as well as 
greenfield geothermal projects. 

Some of the DOE-supported projects had applications for 
both transportation and power generation. One example was 
the development of improved stationary and portable fuel cell 
power systems. like a battery, a fuel cell has an anode and 
a cathode with an electrolyte sandwiched between the two 
terminals. The molten carbonate Direct Fuelcell® powerplants 
developed by Fuelcell energy, inc. (Danbury, cT) use porous 
nickel catalysts for both the anode and cathode (leo, undated).

U.S. Coinage.—The U.S. Mint increased coin production in 
2014 for the fifth consecutive year to meet increasing demand 
from a recovering economy. The Mint was still operating at 
a reduced level when compared with the period from 2004 
through 2007, however. The nickel-bearing coinage minted 
in 2014 contained 2,700 t of nickel in the form of either 
cupronickel or manganese brass alloy. in 2014, the Mint 
produced a total of 1,206 million Jefferson nickels (25% nickel 
by weight), down from 1,223 million in 2013. Production 
of Roosevelt dimes (8.33% nickel), in contrast, increased to 
2,303 million from 2,112 million (U.S. Mint, undated a, b). 

Production

The United States produced 4,300 t of nickel in concentrate 
in 2014 (table 1). All of the ore used to produce the concentrate 
came from the eagle Mine in the Upper Peninsula of Michigan. 
limited quantities of byproduct nickel were recovered at some 
copper and precious metal refineries, particularly the Stillwater 
Mining Co. (Billings, MT) base metals refinery. Leading 
processors of nickel containing scrap included international 
Metals Reclamation co. inc.’s secondary smelter in ellwood 
city, PA, that processed nickel-containing scrap and Gulf 
chemical and Metallurgical corp.’s facility in Freeport, TX, 
that processed spent catalysts from petroleum refineries. The 
refinery recovery data are included with the scrap statistics in 
tables 2 through 5.

no ferronickel was produced from ores in the United States in 
2014. Almost all U.S. ferronickel exports were either reexports 
or material upgraded for special purposes. 

Michigan.—On September 23, 2014, lundin Mining corp. 
(Toronto, Ontario, canada) began commercial production at the 
Humboldt mill in Humboldt Township. Ore was trucked from 
lundin’s nearby eagle Mine, located southwest of Big Bay in 
Michigamme Township, which began operation earlier in 2014. 
The mill produced separate concentrates of copper and nickel 
sulfides. The two sulfide concentrates were railed on a dedicated 
spur from Humboldt to the canadian national Railway line, and 
then to smelters in canada or to ports for shipment overseas. 
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The mine was expected to produce an average of 17,000 metric 
tons per year (t/yr) of nickel and 17,000 t/yr of copper in 
concentrates during the first 8 years of its life (Welch and others, 
2014, p. 26, 29–30, 36; lundin Mining corp., 2015, p. 20, 151). 

Minnesota.—PolyMet Mining corp. (Toronto, Ontario, 
canada) was waiting for approval from the State of Minnesota 
to begin mining the copper, nickel, and platinum-group-
element (PGe) northmet deposit, located 9.7 kilometers (km) 
[6 miles (mi)] south of the town of Babbitt in St. louis 
county. By yearend 2014, the Minnesota Department of 
Natural Resources had completed most of the final NorthMet 
environmental impact Statement and was planning to submit 
the document for review to the U.S. environmental Protection 
Agency and other cooperating agencies by the summer of 2015.

Beginning in October 2008, PolyMet entered into a series 
of financial agreements with Glencore AG (a wholly owned 
subsidiary of Glencore plc of Baar, Switzerland). By yearend 
2014, Glencore AG owned 28.5% of the common stock issued 
by the mining corporation. Glencore AG also agreed to market 
all of PolyMet’s concentrates, other intermediate products, 
and metals produced during the first 5 years of the Hoyt 
lakes operation (newby and knudson, 2015, p. 3, 5, 11–14; 
PolyMet Mining corp., 2015, p. 31).

Duluth Metals ltd. (Toronto, Ontario, canada), Teck 
American inc. (Spokane, WA), and Twin Metals Minnesota llc 
(St. Paul, MN, a joint venture of Antofagasta plc and Duluth 
Metals) each continued to actively evaluate disseminated sulfide 
deposits in the Duluth complex, with a focus on the Mesaba-
Birch lake-nokomis area (Minnesota Minerals coordinating 
committee, 2014). in August 2014, Duluth Metals released 
highlights from a draft national instrument 43–101 Technical 
Report on the Twin Metals Minnesota project, 14 km (9 mi) 
southeast of ely. The report supported earlier claims that the 
Duluth complex hosts one of the world’s largest undeveloped 
accumulations of copper-nickel sulfides and PGEs. Measured 
resources at the Maturi deposit consist of 1.8 Mt of copper and 
544,000 t of nickel, based on a copper cutoff grade of 0.3%. 
combined indicated resources at the Birch lake, Maturi, and 
Maturi Southwest deposits include an additional 5.2 Mt of 
copper and 1.7 Mt of nickel (Duluth Metals ltd., 2013, p. 5–9; 
Barber and others, 2014). 

Oregon.—Red Flat nickel corp. (Portland, OR) continued 
to explore for nickel in the Rogue River-Siskiyou national 
Forest. The proposed drilling program, dubbed cleopatra, 
would initially focus on an area near Baldface creek, about 
13 km (8 mi) east-southeast of Gold Beach in curry county 
(Fattig, 2013). in June, Red Flat nickel applied to the Oregon 
Water Resources Department for a license to use water from 
an unnamed, nearby creek for mineral exploration drilling. On 
September 30, the department denied the application largely on 
the basis of a site visit and comments received from the Oregon 
Department of environmental Quality. Red Flat nickel still had 
the option of hauling in drilling water, a practice occasionally 
used in the more arid southwestern States (Oregon Water 
Resources Department, 2014).

Byproduct Smelter and Refinery Production.—in 2014, 
Stillwater Mining co. shipped 660 t of nickel in crystalline 
sulfate, up from 612 t in 2013. Stillwater mined PGes from the 

J-M Reef in Montana’s Beartooth Mountains. concentrates from 
the company’s two mills (east Boulder and nye) were trucked 
to Stillwater’s smelting and refining complex at Columbus, MT, 
where a PGE filter cake and byproduct crystalline nickel sulfate 
containing minor amounts of cobalt were produced. Spent PGe 
catalysts were added to the sulfide concentrates to sweeten 
the smelter feed. The additions were primarily automotive 
exhaust, chemical processing catalysts, and petroleum refining. 
The nickel and copper sulfides that occur naturally in the 
concentrates act as a metallurgical collector in the smelter 
furnace and facilitate extraction of the PGes from the recycled 
materials. in 2014, the Graham creek development area at the 
East Boulder Mine came online, enabling the adjoining mill to 
increase its output of concentrate (Stillwater Mining co., 2015, 
p. 7–8, 11, 19–20, 50–52, 58–60).

Secondary Production.—The international Metals 
Reclamation co. inc. (inMeTcO) [owned by Horsehead 
Holding corp. (Pittsburgh, PA)] operated the only secondary 
smelter in north America dedicated to recovering chromium- 
and nickel-containing waste and scrap. The smelter at 
ellwood city, PA, produced an iron-base remelt alloy that 
typically averaged 13% chromium and 12% nickel. Stainless 
steel producers used the remelt alloy as a substitute for 
ferrochromium and ferronickel. inMeTcO was capable of 
processing a wide range of nickel-bearing wastes including 
flue dust, grindings, mill scale, and swarf generated during the 
manufacturing of stainless steel. The complex also accepted 
filter cakes, plating solutions, sludges, and spent rechargeable 
batteries. inMeTcO was the only facility in north America that 
thermally processed spent nickel-cadmium batteries and also 
processed nickel-iron (edison-type) batteries and nickel-metal 
hydride (niMH) batteries (Horsehead Holding corp., 2015, 
p. 1–6, 13–15, 36, 41, 52).

Gulf chemical & Metallurgical corp. (Freeport, TX) [owned 
by eRAMeT Group (Paris, France)] was one of a limited 
number of companies worldwide that processed spent catalysts 
from petroleum refineries. The Freeport facility treated nickel-
molybdenum and cobalt-molybdenum hydrotreating catalysts 
that had been “poisoned” by nickel and vanadium contained 
in the crude oil. Gulf Chemical first roasted and leached the 
spent catalysts to recover the molybdenum and vanadium. The 
nickel-and-alumina residue was then converted to a nickel-
cobalt-molybdenum alloy in a direct-current electric arc furnace. 
catalyst processing was expected to increase in north America 
as the result of the rapid increase in natural gas and oil 
production from shale oil and other tightly locked resources 
between 2008 and 2013 (Gulf chemical & Metallurgical corp., 
2013a, b, 2014; Sieminski, 2014).

Consumption

Apparent primary nickel consumption in the United States 
increased to 151,000 t in 2014 from 110,000 t in 2013 (table 1). 
The estimated value of apparent primary nickel consumption 
was $2.55 billion, an increase from $1.65 billion in 2013, owing 
in part to a 12% increase in the lMe cash price. The U.S. steel 
industry consumed 13,300 t (85%) of ferronickel in 2014, of 
which more than 99% was used in stainless, heat-resistant, or 
specialty alloy steels (table 4).
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Stainless Steel and Low-Alloy Steels.—in 2014, stainless 
steel producers accounted for 43% of reported primary nickel 
consumption in the United States (table 4) and 60% of primary 
consumption in the world (international nickel Study Group, 
2015, p. A–1). Alloy steels—other than stainless—accounted 
for an additional 3% of U.S. primary nickel use. Production of 
raw stainless steel and heat-resisting steel in the United States 
totaled 2.63 Mt in 2014, up by 18% from 2.24 Mt in 2013. 
nickel-bearing grades accounted for 1.87 Mt, or 71% of total 
stainless steel production (American iron and Steel institute, 
2015a, p. 70–71; 2015b). north American Stainless, the 
kentucky subsidiary of Acerinox, S.A., was the leading U.S. 
producer of flat-rolled stainless steel in 2014 and had more than 
1,350 employees (Shepherd, 2015).

Outokumpu Stainless USA, llc continued to ramp up 
production at its integrated stainless steel mill at calvert, Al. 
The meltshop at calvert was designed to produce up to 1 million 
metric tons per year (Mt/yr) of stainless steel slabs. Both 
austenitic and ferritic grades were produced. The meltshop 
had a 160-t-capacity electric arc furnace, a 180-t-capacity 
argon oxygen decarburization converter, and a continuous 
caster. The meltshop was supplying slab to both the calvert 
cold-rolling mill and Outokumpu’s cold-rolling mill in San luis 
Potosi, Mexico. The calvert facility was the only plant in 
the United States that was designed to make 72-inch-wide 
sheet and plate suitable for seamless large tanks and other 
containers for the transport and petrochemical industries. in 
the second half of 2014, Outokumpu USA began experiencing 
technical problems with its cold-rolling lines at calvert, 
but all of the lines were back in production by early 2015 
(Outokumpu Oyj, 2015, p. 3, 7–19).

Superalloys and Related Nickel-Base Alloys.—On 
January 27, 2014, carpenter Technology corp. 
(Wyomissing, PA) formally opened its $518 million metals 
plant in Tanner, limestone county, Al. The Alabama plant was 
designed to produce 27,000 t/yr of ultrapremium alloys and 
would focus on products for aerospace engines, critical energy 
applications, and medical devices. The facility was initially 
producing 4- to 18-inch alloy round bar from high-purity 
ingots shipped from the company’s vacuum induction melting 
furnaces at latrobe and Reading, PA. carpenter was also in the 
process of constructing a superalloy powder production facility 
adjacent to the Tanner facility that was expected to begin 
production in late 2015 (carpenter Technology corp., 2013, 
2014; Berry, 2014).

Nickel-Containing Batteries and Hybrid Electric 
Vehicles.—U.S. demand for nickel in rechargeable batteries 
continued to increase. in 2014, many of the non-plug-in hybrid 
electric vehicles on U.S. highways still used niMH batteries, 
which were commercially introduced in 1989. However, the 
rechargeable battery market remained highly competitive, and a 
variety of lithium-ion and lithium-iron-phosphate batteries were 
making inroads against the standard niMH technology. in 2014, 
all of the electric vehicles manufactured by Ford Motor co. 
(Dearborn, Mi) were equipped with lithium-ion batteries. The 
lithium-ion batteries were generally 25% to 30% smaller and 
50% lighter than their niMH counterparts. The hybrid battery in 
the 2015 Ford c-MAX incorporates lithium nickel-manganese-

cobalt oxide (or nMc) technology, and is used to power the 
electrical system as well as propel the vehicle at low speeds in 
stop-and-go traffic. The U.S. automotive industry was working 
with emergency services, scrap buyers, and vehicle dismantlers 
to ensure that the high-voltage batteries were safely recycled at 
end of life (Ford Motor co., 2014; Hybrid Shop, The, 2015).

in June 2014, Tesla Motors inc. (Palo Alto, cA) broke 
ground east of Sparks, nV, on a $5 billion factory designed to 
produce lithium-ion batteries for electric vehicles. The factory 
was named the “Gigafactory” because it was planned to have 
an annual battery production capacity of 35 gigawatt hours 
(GWh). The Gigafactory was expected to begin commercial 
production of battery cells by the end of 2016 and reach full 
capacity by 2018. The Gigafactory was also expected to produce 
stationary battery packs designed to (1) improve the robustness 
of the U.S. and foreign electrical grids, and (2) provide a 
backup supply of power for both factories and residences 
(Tesla Motors inc., undated a, b).

Stocks

increased global consumption of nickel failed to keep pace 
with production throughout the second half of 2014. Stocks 
of nickel in lMe-approved warehouses continued to build up 
throughout 2014. By December 31, 2014, lMe stocks had 
risen to 414,900 t. Almost one-half of the material—203,316 t, 
or 49%, was stored at Johor, Malaysia. An additional 
135,276 t, or 33%, was held in Rotterdam, the netherlands—
the traditional lMe storage point for the european Union and 
Russia. All stocks in lMe warehouses were class i material 
(refined products with a nickel content of 99% or greater) 
(london Metal exchange ltd., 2014).

Data collected by the international nickel Study Group 
(2015, p. A1–A2, A7) indicated that, at yearend 2014, world 
nickel producers (excluding those in Austria, china, kosovo, 
Macedonia, and the Ural region of Russia) held an additional 
92,100 t of primary nickel stocks. About 72%, or 66,400 t, was 
class i material, which included, in order of decreasing quantity, 
electrolytic cathode, briquets, pellets, powder, and rondelles. 
The remaining 28%, or 25,700 t, was class ii material (products 
with nickel content less than 99%), which included ferronickel, 
nickel pig iron (nPi) from china, oxide sinter, and east Asian 
utility nickel. At yearend 2014, U.S. consumer stocks of primary 
nickel totaled 11,800 t, slightly less than the 12,000 t held at 
yearend 2013 (tables 1, 5).

Prices

in 2014, nickel production from newly commissioned 
smelters and refineries continued to increase more rapidly than 
global consumption. The lMe monthly mean of the cash buyer 
and settlement prices temporarily peaked in May at $19,434 per 
metric ton ($8.815 per pound), but then declined, dropping to 
$15,914 per ton ($7.219 per pound) in December as stocks built 
up continuously in warehouses sanctioned by the lMe or the 
Shanghai Futures exchange. The average annual lMe price for 
2014 was $16,865 per ton ($7.650 per pound)—12% greater 
than the 2013 average.



51.4 [ADVAnce ReleASe] U.S. GeOlOGicAl SURVeY MineRAlS YeARBOOk—2014

World Review

Although mine production in many countries increased in 
2014, global mine production decreased by 18% to 2.26 Mt from 
a record-high 2.79 Mt in 2013 as the result of the Government 
of indonesia halting all exports of DSO to overseas producers of 
ferronickel and nPi (see the section “indonesia”). World use of 
primary nickel was 1.87 Mt in 2014—an alltime high for the fifth 
consecutive year—and was 5% greater than the previous high 
of 1.78 Mt in 2013. Perusahaan Perseroan (Persero) PT Aneka 
Tambang Tbk (Antam) (indonesia) had previously been a top 
producer of large tonnages of DSO for the chinese nPi industry 
prior to the indonesian embargo. However, in 2014, chinese 
nickel demand was partially met by increased ore exports from 
the Philippines. chinese producers of nPi were able to keep their 
production at existing levels by blending the Philippine ore with 
previously stockpiled indonesian ore (international nickel Study 
Group, 2015, p. A–1, A–7). 

Australia.—Australia was the second-ranked nickel-
producing country in the world in terms of mine output and 
ranked fourth in plant output (tables 10, 12). Seven companies 
in Western Australia reported producing salable nickel in 2014. 
Three of the eight trucked sulfide ore to BHP Billiton Ltd.’s 
concentrator at kambalda for further processing [Department of 
Mines and Petroleum (Western Australia), 2015, p. 39; evans 
and lucas, 2015].

Laterite Operations.—The Palmer nickel and cobalt 
Refinery (formerly named Yabulu) processed laterite ores and 
intermediate products purchased from independent mining 
operations in new caledonia and the Philippines. imports of 
ore from indonesia were minimal in 2014 as a result of the 
export ban imposed by the Government of indonesia. in 2014, 
Palmer produced about 35,000 t of nickel, mostly in the form 
of compacts (a product similar to rondelles) averaging 98.5% 
nickel or greater. Other products included nickel carbonate, 
specialty nickel oxide, and nickel oxide sinter (Queensland 
nickel Pty ltd., undated).

Glencore’s Murrin Murrin complex east of lenora, Western 
Australia, used sulfuric acid to leach nickel and cobalt from 
lateritic ores in high-temperature, high-pressure autoclaves. The 
mining and processing operation produced 36,400 t of nickel 
metal, a slight increase from that produced in 2013 and a record 
high for the complex (Glencore plc, 2015, p. 53, 73).

First Quantum Minerals ltd. (Vancouver, British columbia, 
Canada) processed 3.1 Mt of beneficiated lateritic ore 
averaging 1.5% nickel at its Ravensthorpe complex northeast of 
Hopetoun in Western Australia. This was the third full year of 
commercial operation for First Quantum’s Australian subsidiary. 
in December, First Quantum was forced to shut down its 
secondary processing circuit after an atmospheric leach tank 
ruptured. However, the primary high-pressure circuit was still 
operable, permitting Ravensthorpe to run temporarily at reduced 
capacity until the tank could be replaced. in 2014, Ravensthorpe 
produced 36,445 t of nickel contained in a mixed nickel-cobalt-
hydroxide intermediate (evans and lucas, 2015; First Quantum 
Minerals ltd., 2016, p. 12, 22).

Sulfide Operations.—in 2014, nickel West, a subsidiary of 
BHP Billiton, produced 60,600 t of metal briquets and powder 
at its Kwinana refinery in Western Australia. Matte produced at 

the company’s kalgoorlie smelter was the principal feedstock. 
kwinana also produced several intermediate products, 
including ammonium sulfate, cobalt-nickel sulfide, and 
copper sulfide. The Kalgoorlie smelter produced an additional 
25,100 t of nickel in finished matte (65% nickel) for export. 
lower production was partially attributed to the closure of the 
Perseverance Mine following a seismic event in late 2013. The 
feed for the kalgoorlie smelter was supplied by concentrate 
from the kambalda, leinster, and Mount keith facilities. The 
ore at leinster and Mount keith was supplied by company 
mines. The ore at kambalda was sourced through third-party 
toll and purchase agreements (BHP Billiton ltd., 2014a, p. 28; 
2014b, p. 67–68, 160–165, 171; 2015, p. 10, 26).

Poseidon nickel ltd. (Perth, Western Australia) was 
preparing to recommission the Mt. Windarra underground 
mine in the North Eastern Goldfields district, 260 km northeast 
of kalgoorlie, Western Australia. The mine had been in 
operation from 1974 to 1993. in October 2014, Poseidon 
agreed to truck ore from Mt. Windarra to BHP’s concentrator 
at leinster. The Mt. Windarra ore replaced ore that had 
previously been supplied by BHP’s Perseverance Mine 
(Poseidon nickel ltd., 2014, p. 7, 12–17).

in 2014, OJSc MMc norilsk nickel (Moscow, Russia) sold 
or agreed to sell its remaining nickel mines and processing 
facilities in Western Australia—the Black Swan, lake Johnston, 
and Silver Swan facilities were sold to Poseidon nickel ltd., 
and the Avalon and cawse facilities were sold to Wingstar 
investments Pty ltd. (Perth, Western Australia). norilsk nickel, 
however, decided to retain its development license for the 
Honeymoon Well deposit 35 km southeast of Wiluna, Western 
Australia, close to the Goldfields Highway (OJSC MMC Norilsk 
nickel, 2015, p. 14, 19, 43).

Brazil.—Seven companies mined nickel ore in Brazil—Anglo 
American níquel Brasil limitada, cia. nickel do Brasil, Grupo 
Votorantim, Mineradora comercial lillian ltda., Mirabela 
nickel ltd., Prometálica Mineração centro Oeste S.A., and 
Vale S.A. The seven companies extracted a total of 13.9 Mt of 
ore containing 167,000 t of nickel [Departamento nacional de 
Produção Mineral (Brazil), 2015, p. 90–91].

Anglo American’s new $1.9 billion Barro Alto mining and 
smelting complex in Goias State produced 28,300 t of nickel in 
ferronickel in 2014, 13% more than the 25,100-t output of 2013. 
The smelter had been expected to reach a design capacity of 
41,000 t/yr of nickel in ferronickel in 2013. However, temporary 
repairs had to be made to one of two electric furnaces after 
hot metal broke through a sidewall, forcing Anglo American 
to scale back production. company management subsequently 
decided to rebuild both furnaces in order to correct inherent 
design problems discovered during the partial rampup. Anglo 
American shut down one furnace in October 2014 for 7 months 
for rebuilding and upgrading and planned to upgrade the other 
furnace in the second half of 2015. Barro Alto was expected to 
produce 36,000 t of nickel in ferronickel in 2016 as a result of 
the furnace improvements (Spinetto, 2013; Anglo American plc, 
2015a, p. 58, 206; 2015b).

Vale S.A. operated only one of the two furnaces at its new 
Onça Puma ferronickel smelting complex in Ourilandia do 
norte, Para State. Vale S.A. was forced to suspend operations 
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in June 2012 after both furnaces were damaged during rampup, 
but subsequently rebuilt one furnace. The nominal capacity of 
the single-line operation was 25,000 t/yr of nickel in ferronickel. 
in 2014, Onça Puma produced a total of 21,400 t of nickel in 
ferronickel. The mining part of the operation delivered 1.36 Mt 
of lateritic ore averaging 2.19% nickel to the furnace yard 
(Vale S.A., 2013; 2015, p. 38–40, 67).

Because of a transformer malfunction at Votorantim Metais 
níquel S.A.’s Fortaleza smelter in Minas Gerais in late 2013, 
the furnace reportedly was idle in 2014. Votorantim declared 
force majeure and was unable to fulfill its offtake deal with 
Mirabela nickel ltd. (Perth, Western Australia). Under the 
terms of the agreement, Mirabela formerly trucked sulfide 
concentrate produced at its Santa Rita Mine near ipiau, Bahia 
State, to the Fortaleza smelter for processing. in 2014, Mirabela 
instead exported 4,294 t of nickel contained in concentrate 
(36% of production) to Norilsk Nickel Harjavalta Oy’s smelter 
in Finland and sold 4,919 t (41% of production) in country to an 
international trading house. Total production at the Santa Rita 
Mine was 12,047 t of nickel in concentrate, a decrease from 
15,626 t in 2013 (klinger, 2013; Reuters, 2013; Mirabela nickel 
ltd., 2015, p. 11–15, 23). 

Canada.—Four Provinces had active nickel mines in 2014—
Manitoba, newfoundland and labrador, Ontario, and Quebec—
with a total output of 235,000 t of contained nickel (table 10). in 
addition, companies were evaluating a variety of nickel deposits 
in all but two of the remaining nine Provinces or Territories.

Manitoba.—Vale canada ltd.’s operation at Thompson 
processed 26,100 t of refined nickel in 2014 from ores extracted 
from the Birchtree and Thompson Mines. The Thompson Mine 
processed 1.18 Mt of ore grading 1.95% nickel, whereas the 
Birchtree Mine processed 545,000 t grading 1.39% nickel (Vale 
S.A., 2015, p. 42–43). The Thompson operation also smelted 
concentrates shipped from Vale canada’s mining operation near 
Voisey’s Bay in northern newfoundland and labrador.

in September, Vale canada reached an agreement in principle 
with the Federal Government to allow the 53-year-old smelter 
in Thompson to continue operating until 2019. The agreement 
postponed Vale canada’s plans to phase out nickel smelting and 
refining at Thompson by yearend 2015.

Newfoundland and Labrador.—in July, Vale canada began 
producing nickel metal rounds (a form of electrolytic nickel) 
at its new $4.25 billion long Harbour hydrometallurgical 
processing plant on Placentia Bay, newfoundland and labrador. 
The state-of-the-art plant, located on the northeastern shore 
of the bay, had been under construction since April 2009. The 
first rounds were produced using sulfide concentrates from 
the Ovoid Mine near Voisey’s Bay and matte from PT Vale 
indonesia Tbk as feed. The button-shaped pieces of nickel metal 
were 25 to 29 millimeters (mm) in diameter and 5 to 6 mm in 
thickness. each round weighed 26 to 32 grams and contained 
a minimum of 99.8% nickel by weight (Roberts, 2014; 
Vale canada ltd., 2016).

Ontario.—Vale canada’s Ontario Division produced 
64,300 t of refined nickel from its own ores in 2014, down 
from 69,400 t in 2013. The Ontario Division had seven mines 
operating in 2014. Some of the 64,300 t was recovered from 
intermediate nickel oxide at the division’s Clydach refinery in 

the United kingdom. The division’s new Totten Mine, 40 km 
west of Copper Cliff, became fully operational in February and 
produced 303,000 t of ore averaging 1.50% nickel and 1.98% 
copper. Vale canada spent $760 million renovating, enlarging, 
and modernizing the original Totten Mine. The main shaft of 
the original mine had been allowed to partially flood in 1976. 
The original head frame and hoist plant were demolished shortly 
after dewatering and construction began in 2007. The company 
also resumed work on its feasibility study of the Copper Cliff 
Deep project (Martell and Rocha, 2014; Vale S.A., 2015, p. 35, 
39–40; Mining-technology.com, undated).

Quebec.—Glencore’s Raglan operation had four underground 
mines operating at the end of 2014—katinniq, kikialik, Mine 2, 
and Qakimajurq. In November 2014, Glencore launched the 
Sivumut Project, which would allow mining to begin east 
of katinniq, but required a new environmental and social 
impact assessment with input from the Kangiqsujuaq, Salluit, 
and other Nunavimmiut communities. Subject to approval 
of Phase II of the Sivumut Project, two new underground 
mines—the Donaldson Mine and Mine 14—were planned to 
be developed, allowing mining to continue until 2032. Three 
additional underground mines—Boundary, Mine 8, and West 
Boundary—could be brought online in Phase iii, conceivably 
extending mining until 2041 (Snc-lavalin inc., 2014b, p. 4–8; 
Raglan Mine, 2015).

Finland.—In 2014, Norilsk Nickel Harjavalta Oy produced 
42,600 t of commercial nickel. The total included 22,600 t of 
briquets, 13,900 t of cathodes, 5,800 t (gross weight) of nickel 
salt, and the remainder was nickel solution and nickel metal 
powder. Feedstocks included sulfide concentrates from the 
kevitsa Mine (Finland), Mirabela (Brazil), the nkomati Mine 
(South Africa), the Talvivaara Mining co. Plc (Finland), and 
Titania A/S (Norway). The concentrates were first converted 
to matte at the neighboring smelter of Boliden Harjavalta Oy 
as part of a tolling agreement. The Boliden mattes were then 
transferred to Norilsk’s refinery and processed together with 
high-grade mattes from Botswana and Brazil (OJSc MMc 
norilsk nickel, 2015, p. 42–43, 52, 56–57).

Guatemala.—At yearend 2014, two companies were 
mining lateritic ores in Guatemala—cunico Resources nV 
(Amsterdam, netherlands) and the Solway investment Group, 
GmbH (Zug, Switzerland). in August, Solway commissioned 
its newly built powerplant and metal processing facility 
(Pronico) in the Department of izabal. Solway invested 
more than $600 million in the Fenix ferronickel project since 
acquiring the operation in 2011. The Fenix operation had 
been on care-and-maintenance status since 1980 and included 
a brownfield laterite mine. The mining and metallurgical 
complex is located 6 km west of el estor on the north shore 
of lake izabal. Solway had a 98.2% interest in the operation; 
the Government of Guatemala owned the remaining 1.8%. 
The 25-year renewable exploitation license was issued in 2006 
to compañía Guatemalteca De níquel S.A. (cGn), which 
later became the local subsidiary of Solway. The ferronickel 
produced was exported to a variety of countries, including 
china, italy, and the United States. in April 2013, cGn 
was issued a 25-year license to mine DSO in the Montufar 
area, 40 km southeast of el estor. After minimal processing, 
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the Montufar ores were trucked to the Port of Santo Tomas 
de castilla on the Gulf of Honduras for export (Solway 
investment Group, GmbH, undated).

Indonesia.—On January 12, 2014, the Government of 
indonesia began enforcing a long-publicized ban on the export 
of key unprocessed metalliferous ores. The new regulations, 
originally enacted as Law No. 4 in 2009, effectively halted all 
sales of indonesian nickeliferous DSO to overseas producers 
of ferronickel and nPi. The Government of indonesia wanted 
foreign consumers to construct state-of-the-art ferroalloy and 
nPi facilities in the archipelago. 

Some chinese producers of nPi began blending their 
dwindling stocks of indonesian ore with lower grade, limonitic 
lateritic ores imported from the Philippines. Other chinese 
companies decided to build joint mining and smelting 
complexes on the island of Sulawesi. One example was the 
PT indonesia Morowali industrial Park under construction 
at Bahodopi in central Sulawesi. The combined ferronickel 
and stainless-steel project was funded in part by Shanghai 
Decent investment (Group) co., ltd., a china-based 
company founded in 2007 [Shanghai Decent investment 
(Group) co., ltd., undated].

Antam was in the process of expanding its ferronickel 
production complex at the Port of Pomalaa, Southeast 
Sulawesi, and began construction of a greenfield ferronickel 
plant at east Halmahera, north Maluku. The $600 million 
expansion at Pomalaa was expected to be completed by the 
end of 2015. construction of the $900 million ferronickel 
plant at east Halmahera was scheduled to be completed in 
2018. The east Halmahera plant was to be constructed in 
two stages, with each stage capable of producing 13,500 to 
15,000 t/yr of nickel [Perusahaan Perseroan (Persero) PT 
Aneka Tambang Tbk, 2015b, p. 8].

in 2014, Antam produced 16,851 t of nickel in ferronickel, 
down 8% from 18,249 t in 2013. Sales of nickeliferous DSO, 
however, plummeted from 9.711 Mt (wet) to just 0.215 Mt 
(wet), as the result of the newly legislated embargo. Since 
January, all of Antam’s DSO production was used as feed for its 
Pomalaa ferronickel plant. At yearend 2014, Antam had 130 Mt 
(wet) of proven and probable saprolite reserves, averaging 2.0% 
nickel, plus 380 Mt (wet) of limonitic resources averaging 1.4% 
nickel [Perusahaan Perseroan (Persero) PT Aneka Tambang Tbk, 
2015a, p. 134–135, 202–203; 2015b, p. 5, 20].

PT Vale indonesia Tbk (Jakarta) had been in commercial 
production since 1978, but had never exported unprocessed ore. 
As a result, the company was largely unaffected by the export 
ban on DSO. PT Vale’s product—nickel in matte—satisfied the 
minimum thresholds set out in the new Government regulations. 
in 2014, the company produced a record-high 78,726 t of nickel 
in matte at its Soroako complex, South Sulawesi. At the same 
time, PT Vale significantly cut operational costs by converting 
its ore dryers at Soroako from high-sulfur fuel oil to pulverized 
indonesian coal. All of the matte was sold to the company’s 
two principal shareholders—Vale canada ltd. (58.73% 
ownership) and Sumitomo Metal Mining co., ltd. (20.09%). 
A proposed conversion of the operation’s reduction kilns from 
fuel oil to coal was expected to cut production costs even more 
dramatically than in 2014. At yearend 2014, PT Vale had 110 Mt 

of proven reserves grading 1.80% nickel and 17 Mt of probable 
reserves grading 1.75% nickel (PT Vale indonesia Tbk, 2015, 
p. 10, 19–29, 92–102).

Madagascar.—in 2014, the Ambatovy Joint Venture 
produced 37,053 t of nickel metal briquets and 2,915 t of cobalt 
metal briquets and powder. The greenfield processing facility 
achieved commercial operation in January. The facility was 
expected to produce 54,000 t/yr of nickel—90% of nameplate 
capacity—after completing rampup of the lateritic mine and 
hydrometallurgical operation. Slurried ore from the mine near 
Moramanga was pumped through a 220-km-long pipeline to 
the processing plant and refinery near the Port of Toamasina. 
Sherritt international corp. operated the vertically integrated 
complex, which was jointly owned by Sherritt (40%), Korea 
Resources corp. (27.5%), Sumitomo corp. (27.5%), and 
Snc-lavalin inc. (5%) (Snc-lavalin inc., 2014a; Sherritt 
international corp., 2015, p. 2, 11, 13–14, 26).

New Caledonia.—At yearend 2014, Vale nouvelle-calédonie 
SAS (Vnc) continued to ramp up production at its Grand Sud 
hydrometallurgical complex near Goro. The Grand Sud complex 
used a high pressure acid leach process to treat both limonitic 
and saprolitic ores. During the year, the mine delivered 2.13 Mt 
of lateritic ore averaging 1.44% nickel to the hydrometallurgical 
plant. The plant produced 10,660 t of nickel in nickel hydroxide 
cake averaging 16% nickel and 7,449 t of nickel in nickel 
oxide averaging 78% nickel. The mixed hydroxide precipitate, 
produced in the upstream part of the operation, was shipped 
to the Palmer Nickel and Cobalt Refinery in Queensland, 
Australia, for further processing. The nickel oxide was sent to 
Vale S.A.’s refineries at Dalian, China, and Kaohsiung, Taiwan, 
for conversion into utility nickel. At yearend 2014, Vnc had 
120 Mt of proven and probable reserves of dry ore grading 
1.42% nickel. The $4.3 billion mining and processing complex 
was expected to have a production capacity of 57,000 t/yr of 
nickel in nickel oxide and nickel hydroxide cake when fully 
operational in 2016 (Direction de l’industrie, des Mines et de 
l’energie, 2015, p. 2; Vale S.A., 2015, p. 36, 39–41, 67).

Russia.—norilsk nickel was Russia’s leading producer, 
accounting for about 99% of total primary nickel output for 
the year. About 83% of norilsk nickel’s marketable nickel 
came from its Russian operations; the remainder came from 
company operations in Botswana and Finland. norilsk nickel’s 
operations on the kola and Taimyr Peninsulas had a combined 
output of 228,438 t of nickel metal. norilsk nickel’s Russian 
subsidiaries exported almost all of their nickel production; only 
about 12,000 t, or 5%, was sold to Russian consumers and other 
buyers in the commonwealth of independent States (OJSc 
MMc norilsk nickel, 2015, p. 42–45, 52, 71, 212). 

The southern Urals smelter on the outskirts of Orsk in 
Orenburgskaya Oblast’ was idle throughout all of 2014. 
The owner, OAO Mechel (Moscow), suspended ferronickel 
production in December 2012 after global demand for the 
ferroalloy declined. The company’s two laterite mines—
Buruktal and Sakhara—also remained idle in 2014. On 
December 31, 2014, Mechel formally closed the smelting part 
of the complex after receiving approval from Government 
authorities in July 2013. Mechel’s chelyabinsk Metallurgical 
Plant and other steel operations consumed 2,600 t of nickel 
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during 2014 to produce stainless steel and other specialty steels. 
The nickel was supplied by JSc Ufaleynickel (Verkhny Ufaley) 
and ZAO normetimpeks (a Moscow-based trading company) 
(OAO Mechel, 2015, p. 110, 137, F–40 to F–41).

Ufaleynickel was Russia’s second-ranked nickel producer 
in 2014 and was capable of producing 16,000 t/yr of nickel 
in the form of nickel metal granules or nickel oxide powders. 
Ufaleynickel and its partners were in the process of upgrading 
both the Serov Mine in Sverdlovskaya Oblast’ and the Verkhny 
Ufaley smelting operations in chelyabinskaya Oblast’. The 
modernization program was guided by recommendations from 
the chelyabinskaya Oblast’ Ministry of environmental and 
Radiation Safety. The smelter upgrade was intended to reduce 
consumption of coke; reduce emissions of sulfur dioxide, 
carbon monoxide, and nitrous oxides; reduce the amount of dust 
generated during the burning of the coke; and reclaim waste heat 
from the flue gas exhausts (International Nickel Study Group, 
2013, p. c–31; JSc Ufaleynickel, 2014a, b).

Outlook

There is no economically viable substitute for nickel in 
austenitic stainless steel—at least for the immediate future. 
World stainless melt shop production has had a compound 
annual growth rate of about 6%, climbing from 1 Mt in 1950 
to 41.7 Mt (gross weight) in 2014 (international Stainless 
Steel Forum, 2015b, p. 6–10, 27–30; Pinizzotto, 2015, 
p. 10–19, 27–29, 38).

The electric power industry is expected to remain an 
important consumer of austenitic stainless steel and various 
nickel-base superalloys—both for new construction and 
renovation. Global demand for electricity continues to increase 
and is accelerating as the population of the world increases. 
electricity consumption in the United States alone is expected to 
increase by at least 29% between 2012 and 2040 (U.S. energy 
information Administration, 2014, p. MT–16).

The transportation manufacturing sector (aerospace, 
automobile, marine, and railway equipment manufacturers) 
is expected to significantly increase demand for nickel owing 
to increased demand for new vehicles that have more fuel-
efficient engines. The Boeing Co. forecast an average growth 
rate of 4% to 5% per year for global passenger and cargo 
air traffic between 2014 and 2034 (Tinseth, 2014, p. 10–26; 
Boeing co., The, 2015, p. 24). 

The development of renewable energy sources is expected to 
accelerate research on cost-effective, more advanced batteries, 
especially for automobiles, telecommunication complexes, and 
remote power stations. Depending on material choices, this 
development could either increase or reduce nickel demand in 
battery applications (Tinseth, 2014, p. 10–26).
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2010 2011 2012 2013 2014
United States:

Production, concentrate -- -- -- -- 4,300
Secondary recovery from purchased scrap:

From ferrous scrap 74,100 r 78,900 r 82,300 r 81,100 r 81,800
From nonferrous scrap 8,640 11,400 12,100 12,100 r 12,400
Shipments of purchased scrap2 139,000 134,000 r 132,000 r 128,000 r 112,000

exports:
Ores and concentrates3 4,710 1,890 760 1,020 3,320
Primary 12,600 12,400 9,100 10,600 10,400
Secondary 80,300 64,800 59,800 61,200 56,400

imports for consumption:
Ores and concentrates3 32 1 (4) 3 92
Primary 129,000 138,000 133,000 126,000 156,000
Secondary 23,800 21,300 22,300 26,300 38,900

consumption:
Reported:

Primary 100,000 110,000 114,000 114,000 115,000
Secondary, purchased scrap 82,700 r 90,200 r 94,400 r 93,100 r 94,200

Total 183,000 r 200,000 r 208,000 r 207,000 r 209,000
Apparent, primary 114,000 124,000 r 125,000 110,000 151,000
Apparent primary plus reported secondary 197,000 r 215,000 r 220,000 r 203,000 r 245,000

Stocks, yearend:
Producers and traders 6,240 6,650 r 6,380 10,000 r 9,030 p

consumer, primary 10,700 11,400 10,100 12,000 11,800
consumer, secondary 6,280 r 6,750 r 6,630 r 6,720 r 12,100

Total 23,200 r 24,800 r 23,100 r 28,700 r 32,900
Price, cash, london Metal exchange:

Average annual dollars per metric ton 21,804 22,890 17,533 15,018 16,865
Average annual dollars per pound 9.890 10.383 7.953 6.812 7.650

Price, Type 304 stainless steel scrap, gross weight:5

Average annual dollars per metric ton 2,200 2,276 1,859 1,574 1,714
Average annual dollars per long ton 2,235 2,312 1,889 1,599 1,742

World, mine production 1,690,000 r 2,180,000 r 2,420,000 r 2,790,000 r 2,260,000

TABle 1
SAlienT nickel STATiSTicS1

(Metric tons of contained nickel unless otherwise specified)

4less than ½ unit.

3nickel ores and concentrates (Harmonized Tariff Schedule of the United States code 2604.00.0040). Source: U.S. census Bureau.

pPreliminary. rRevised. -- Zero.
1Data are rounded to no more than three significant digits except prices; may not add to totals shown.
2Defined as scrap receipts less shipments by consumers plus exports minus imports plus adjustments for consumer stock changes.

5Derived from the monthly averages of the consumer buying price in Pittsburgh, PA, as published in American Metal Market.
The price represents Type 304 solids and clips containing 18% to 20% chromium and 8% to 12% nickel.
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2013r 2014
kind of scrap:

Aluminum-base2 2,090 2,010
copper-base 1,240 1,360
Ferrous-base3 81,100 81,800
nickel-base 8,730 9,000

Total 93,100 94,200
Form of recovery:

Aluminum-base alloys 2,090 2,010
copper-base alloys 2,310 2,410
Ferrous alloys 83,600 84,900
nickel-base alloys 5,140 4,810

Total 93,100 94,200

TABle 2
nickel RecOVeReD FROM PURcHASeD ScRAP 

in THe UniTeD STATeS,
BY kinD OF ScRAP AnD FORM OF RecOVeRY1

(Metric tons of contained nickel)

3Primarily stainless and alloy steel scrap consumed at steel mills and 

add to totals shown.

foundries.

rRevised. 
1Data are rounded to no more than three significant digits; may not 

2Primarily borings and turnings of wrought alloys, such as 2218, 2618,
4032, and 8280, or special casting alloys, such as 203.0.

Form 2013 2014
Primary:

Metal 95,500 r 96,900
Ferronickel 15,100 15,600
Oxide and oxide sinter2 208 r 232
chemicals3 791 1,070
Other 1,920 r 1,500

Total 114,000 115,000
Secondary, scrap4 93,100 r 94,200

Grand total 207,000 r 209,000

TABle 3
RePORTeD U.S. cOnSUMPTiOn OF nickel, BY FORM1

(Metric tons of contained nickel)

rRevised.
1Data are rounded to no more than three significant digits; may not 
add to totals shown.
2includes chemical-grade oxide.
3Under investigation.
4Based on gross weight of purchased scrap consumed and estimated 
average nickel content.
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Grand
Oxide and Other Total Secondary Grand total in

Use Metal Ferronickel oxide sinter chemicals forms primary (scrap) total 2013
cast irons2 59 -- -- -- 3 62 211 273 258
chemicals and chemical uses 1,500 -- W 624 5 2,130 -- 2,130 2,020
electric, magnet, expansion alloys 208 W 22 -- 1 231 -- 231 250
electroplating, sales to platers 8,280 -- -- W (3) 8,280 -- 8,280 8,080 r

nickel-copper and copper-nickel alloys W -- (3) -- 52 52 2,250 2,300 2,100 r

Other nickel and nickel alloys 14,700 71 5 171 40 15,000 W 15,000 16,400
Steel:

Stainless and heat resistant 36,500 13,300 83 -- 102 50,000 82,800 133,000 129,000 r

Alloys, excludes stainless 3,010 32 -- -- 97 3,140 192 3,330 5,500 r

Superalloys 25,100 124 -- 1 962 26,200 W 26,200 26,700 r

Other4 7,330 2,100 122 442 235 10,200 8,710 18,900 16,800
Total 96,700 15,600 232 1,240 1,500 115,000 94,200 209,000 207,000 r

rRevised. W Withheld to avoid disclosing company proprietary data; included with “Other.” -- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2Under investigation.
3less than ½ unit.
4includes batteries, catalysts, ceramics, coinage, other alloys containing nickel, and data indicated by symbol W.

TABle 4
RePORTeD U.S. cOnSUMPTiOn OF nickel, BY USe1

(Metric tons of contained nickel)

2014

Form 2013 2014
Primary:

Metal 10,700 10,700
Ferronickel 1,010 894
Oxide and oxide sinter 25 r 32
chemicals2 98 20
Other 157 r 162

Total 12,000 11,800
Secondary, scrap 6,720 r 12,100

Grand total 18,700 r 23,900
rRevised.
1Data are rounded to no more than three significant digits; may not 
add to totals shown.
2Under investigation.

TABle 5
nickel in cOnSUMeR STOckS in THe UniTeD STATeS, 

BY FORM, DeceMBeR 311

(Metric tons of contained nickel)
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Quantity Quantity
(metric tons of Value (metric tons of Value

class contained nickel) (thousands) contained nickel) (thousands)
Primary:

Unwrought:
cathodes, pellets, briquets, shot 1,540 $24,900 1,990 $35,600
Ferronickel 479 8,040 111 3,140
Powder and flakes 1,590 58,800 1,710 59,700
Metallurgical-grade oxide2 2,210 17,400 1,970 22,000

chemicals:
catalysts3 3,820 269,000 3,420 316,000
Salts4 910 18,900 1,210 29,400

Total 10,600 397,000 10,400 466,000
Secondary:

Stainless steel scrap 48,300 743,000 41,100 674,000
Waste and scrap5 12,900 110,000 15,200 125,000

Total 61,200 853,000 56,400 799,000
Grand total 71,800 1,250,000 66,800 1,260,000

Wrought, not alloyed:
Bars, rods, profiles, wire 368 11,600 223 9,390
Sheets, strip, foil 304 11,700 247 9,870
Tubes and pipes 56 1,770 210 4,640

Total 728 25,000 680 23,900
Alloyed, gross weight:

Unwrought alloyed ingot 5,100 113,000 5,350 128,000
Bars, rods, profiles, wire 19,800 704,000 20,600 676,000
Sheets, strip, foil 11,600 384,000 12,700 372,000
Tubes and pipes 2,100 131,000 2,360 155,000
Other alloyed articles 3,810 425,000 4,210 480,000

Total 42,400 1,760,000 45,200 1,810,000

sulfates, 22%; and other salts, assumed to be 22%. 

Source: U.S. census Bureau.

2013 2014

5Waste and scrap shipment is assumed to 50% nickel; stainless steel scrap, 7.5%.

TABle 6
U.S. eXPORTS OF nickel PRODUcTS, BY clASS1

1Data are rounded to no more than three significant digits; may not add to totals shown.
2nickel content is assumed to be 77%.
3Typical catalyst is assumed to have a nickel content of 22%.
4nickel contents are as follows: chemical-grade oxide, sesquioxide, and hydroxide, 65%; chlorides, 25%; 
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cathodes,
pellets, and Powder Wrought

briquets and Metallurgical- Waste Stainless Total nickel
country (unwrought) flakes Ferronickel grade oxide3 and scrap steel scrap chemicals Total in 2013 in 20144

Argentina 2 35 -- 6 27 14 70 154 53 (5)

Australia -- 4 -- (5) 1,180 3 37 1,220 864 1
Belgium -- 10 -- 130 -- 108 40 288 531 7
Brazil 136 44 1 (5) 4 2 293 480 769 10
canada 49 234 89 1,160 9,560 2,290 1,130 14,500 12,800 31
china 15 284 (5) 138 (5) 9,150 815 10,400 8,820 41
colombia 31 13 -- -- -- 2 109 155 57 18
France -- 6 -- (5) 9 2 53 70 48 16
Germany 1 286 1 19 123 226 128 784 574 59
Hong kong -- 12 -- 6 -- 918 7 943 476 6
india -- 70 -- 3 81 2,700 158 3,010 4,500 9
italy -- 5 -- (5) -- 11 56 72 406 21
Japan -- 87 -- 18 1,950 2,040 48 4,140 4,060 4
korea, Republic of (5) 75 -- (5) 38 2,830 118 3,060 7,500 15
Malaysia (5) 1 -- 3 7 38 62 111 210 5
Mexico 1,560 160 -- 14 7 313 217 2,270 1,720 46
netherlands 170 16 -- -- 64 63 132 445 1,770 (5)

Pakistan -- 1 -- -- -- 5,680 6 5,690 5,860 --
Singapore 1 138 3 3 2 12 25 184 222 24
South Africa -- 9 -- 3 -- (5) 7 19 104 --
Spain -- 1 -- -- -- 34 1 36 419 5
Sweden -- 13 3 -- 443 236 1 696 487 1
Taiwan 16 41 14 -- 45 13,500 62 13,700 16,400 44
Thailand -- 44 (5) -- 11 507 56 618 598 2
United kingdom 5 44 -- 420 1,420 32 161 2,080 914 49
Venezuela 2 1 -- (5) -- 3 64 70 74 61
Vietnam -- 1 -- -- -- 213 -- 214 356 8
Other 1 76 -- 48 287 196 773 1,380 1,180 r 194

Total 1,990 1,710 111 1,970 15,200 41,100 4,630 66,800 71,800 677

Source: U.S. census Bureau.

2The nickel contents are assumed to be as follows: metallurgical-grade oxide, 77%; waste and scrap, 50%; and stainless steel scrap, 7.5%. The “chemicals”
category contains the following: chemical-grade oxide, sesquoxide, and hydroxide, 65%; chlorides, 25%; and sulfates, 22%. Other salts and various
catalysts are assumed to be 22% nickel.
3chemical-grade oxide is included in the “chemicals” category.
4not included in “2014, Total.”
5less than ½ unit.

2014

TABle 7
U.S. eXPORTS OF nickel PRODUcTS, BY cOUnTRY1, 2

(Metric tons of contained nickel)

1Data are rounded to no more than three significant digits; may not add to totals shown.

rRevised. -- Zero.
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Quantity Quantity
(metric tons of Value (metric tons of Value

class contained nickel) (thousands) contained nickel) (thousands)
Primary:

Unwrought:
cathodes, pellets, briquets, shot 104,000 $1,630,000 126,000 $2,100,000
Ferronickel 13,700 212,000 20,500 313,000
Powder and flakes 5,690 120,000 5,730 125,000
Metallurgical-grade oxide2 687 14,500 851 17,300

chemicals:
catalysts3 1,590 92,800 1,770 100,000
Salts4 1,010 20,000 1,030 25,700

Total 126,000 2,090,000 156,000 2,690,000
Secondary:

Stainless steel scrap 17,000 211,000 24,700 426,000
Waste and scrap5 9,350 149,000 14,300 216,000

Total 26,300 359,000 38,900 642,000
Grand total 153,000 2,450,000 195,000 3,330,000

Wrought, not alloyed:
Bars, rods, profiles, wire 274 8,070 288 8,310
Sheets, strip, foil 464 13,300 356 10,200
Tubes and pipes 120 4,330 82 2,470

Total 859 25,700 726 20,900
Alloyed, gross weight:

Unwrought alloyed ingot 10,900 221,000 13,300 221,000
Bars, rods, profiles, wire 10,300 273,000 12,100 315,000
Sheets, strip, foil 2,930 68,700 4,310 95,000
Tubes and pipes 2,000 165,000 1,640 99,300
Other alloyed articles 1,810 165,000 1,760 179,000

Total 27,900 892,000 33,100 910,000

Source: U.S. census Bureau.

sulfates, 22%; and other salts, assumed to be 22%. excludes nickel carbonate. 
5Waste and scrap shipment is assumed to 50% nickel; stainless steel scrap, 7.5%.

2013 2014

TABle 8
U.S. iMPORTS FOR cOnSUMPTiOn OF nickel PRODUcTS, BY clASS1

1Data are rounded to no more than three significant digits; may not add to totals shown.
2nickel content from Australia, 90%; elsewhere, 77%. 
3Typical catalyst is assumed to have a nickel content of 22%.
4nickel contents are as follows: chemical-grade oxide, sesquioxide, and hydroxide, 65%; chlorides, 25%; 
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cathodes,
pellets, and Powder Wrought

briquets and Metallurgical- Waste Stainless Total nickel
country (unwrought) flakes Ferronickel grade oxide3 and scrap steel scrap chemicals Total in 2013 in 20144

Australia 14,900 417 -- 627 149 3 -- 16,100 11,800 --
Belgium 80 129 -- -- 12 7 266 494 298 --
Brazil 5,760 -- 2,640 -- 287 884 -- 9,560 4,640 --
canada 53,600 3,920 26 68 3,570 10,900 61 72,100 69,900 5
china 260 71 646 -- 572 10 13 1,570 1,070 17
colombia -- -- 7,780 -- 11 172 -- 7,960 3,240 --
Dominican Republic -- -- -- -- 34 -- -- 34 2,440 --
Finland 10,500 74 -- -- -- -- 62 10,600 7,970 --
France 428 12 -- 1 1,010 1 516 1,970 2,080 188
Germany -- 68 8 -- 1,460 -- 317 1,850 1,010 289
Guatemala -- -- 715 -- (5) 29 -- 744 5 --
india -- -- -- 14 43 1 318 376 197 53
indonesia 15 -- -- 141 15 -- 107 278 260 --
israel -- (5) -- -- 124 29 -- 153 38 2
italy -- 1 -- -- 201 1 6 209 58 1
Japan 2,670 88 (5) (5) 1,100 39 210 4,110 1,220 25
Madagascar 4,610 -- -- -- -- -- -- 4,610 3,140 --
Mexico -- 16 -- 1 1,040 9,670 15 10,700 10,100 --
netherlands6 -- 11 -- -- 14 2,400 408 2,830 339 1
new caledonia -- -- 6,090 -- -- -- -- 6,090 4,160 --
norway 18,600 -- -- -- 9 -- -- 18,600 10,800 --
Russia 12,900 128 -- -- 59 -- (5) 13,000 9,400 --
Singapore 74 -- -- -- 366 9 (5) 449 274 (5)

South Africa 1,250 254 -- -- -- -- 3 1,510 737 --
Spain -- (5) -- -- 85 4 5 94 35 --
Taiwan -- 1 -- -- 229 89 9 328 183 (5)

Ukraine -- -- 938 -- -- -- -- 938 2,530 --
United kingdom 487 526 303 -- 3,100 94 156 4,670 3,600 55
Venezuela -- -- 1,360 -- -- -- -- 1,360 -- --
Other 59 14 -- -- 786 372 322 1,550 1,100 r 91

Total 126,000 5,730 20,500 852 14,300 24,700 2,790 195,000 153,000 727

including warehouses overseen by the london Metal exchange.

Source: U.S. census Bureau.

following: chemical-grade oxide, sesquioxide, and hydroxide, 65%; chlorides, 25%; sulfates, 22%. Other salts and various catalysts are assumed to be 22% nickel.
Waste and scrap is assumed to be 50% nickel; stainless steel scrap, 7.5% nickel.
3Primarily oxide, rondelles, and sinter.
4not included in “2014, Total.”
5less than ½ unit.
6The different nickel products (cathode, powder, and so forth) are apparently materials that have transited through bonded warehouses in the netherlands, 

U.S. iMPORTS FOR cOnSUMPTiOn OF nickel PRODUcTS, BY cOUnTRY1, 2

(Metric tons of contained nickel)

rRevised. -- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.
2The nickel contents are assumed to be as follows: metallurgical-grade oxide from Australia, 90%; elsewhere, 77%. The “chemicals” category contains the

TABle 9

2014
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country and products3 2010 2011 2012 2013 2014
Albania, laterite oree 3,000 3,000 1,000 r 2,100 r 4,900 p

Australia, ores and concentrate4 170,100 r 215,000 r 244,000 r 234,000 r 245,000
Botswana, ore milled 24,931 15,675 17,948 22,848 14,958 p

Brazil, ore 108,983 131,673 139,230 104,829 r 167,063 p

Burma, oree, 5 -- 800 5,000 9,000 r 21,000
canada, concentrate 160,063 219,025 211,701 227,743 r 234,951 p

china, oree 79,600 r 94,500 r 103,860 r, 6 107,160 r, 6 98,400 p

colombia, laterite ore, minede 76,200 76,000 84,000 84,700 nA
cuba, recoverable laterite:e

limonitic 32,500 38,100 35,700 34,500 26,300
Serpentinitic 37,200 34,400 32,500 31,500 24,100

Total 69,700 72,500 68,200 66,000 50,400
Dominican Republic, laterite ore -- 21,693 25,590 15,825 --
Finland, concentrate7 12,100 r 18,800 r 19,590 r 19,440 r 18,730
Greece, laterite ore8 16,345 21,710 21,980 19,100 e 21,405
Guatemala, laterite ore9 -- -- 2,400 10,200 e 38,400
indonesia, laterite ore 300,800 564,400 648,400 834,200 177,100
kazakhstan, laterite oree 500 500 450 -- r --
kosovo, laterite ore 9,081 7,728 4,436 7,606 6,724
Macedonia:e

laterite ore 1,800 3,600 1,680 nA nA
Ferronickel produced10 14,413 6 17,292 6 19,427 6 20,001 6 20,000

Total 16,200 20,900 21,100 20,001 6 20,000
Madagascar, mixed sulfide (11) (11) 8,365 29,248 40,267
Morocco, nickel sulfate 317 217 288 175 220
new caledonia, ore 131,309 128,732 131,693 164,406 178,080
norway, concentrate 351 339 351 335 375 p

Papua new Guinea, laterite ore (mixed hydroxide) -- -- 5,283 12 11,369 12 20,987 12

Philippines:
laterite ore 150,000 r 202,000 r 322,000 r 464,000 r 523,000
concentrate 19,312 22,794 23,890 26,020 50,647

Total 169,312 r 224,794 r 345,890 r 490,020 r 573,647
Russia, marketable mine production:

laterite ore13 41,184 41,777 26,620 r 10,400 r, e 11,200 p

Sulfide concentrate14 228,093 225,616 217,085 220,242 r 218,589
Total 269,277 267,393 243,705 r 231,000 r, e 229,789

South Africa, concentrate 39,960 43,321 45,945 51,208 54,956
Spain, concentrate15 6,296 r -- 2,398 r 7,574 r 8,631
Turkey, laterite oree 1,900 4,300 3,500 r 1,200 r 1,900
United States, concentrate -- -- -- -- r, 16 4,300 p

Venezuela, laterite ore 11,400 19,500 6,060 3,500 r, e 3,800 e

Vietnam, concentrate -- -- 335 1,166 r 6,854
Zambia, concentrate 2,482 2,724 -- -- --
Zimbabwe, concentrate 6,200 e 7,992 7,899 12,962 r 16,633

Grand total 1,690,000 r 2,180,000 r 2,420,000 r 2,790,000 r 2,260,000
Of which:

concentrate17 475,000 r 541,000 r 529,000 r 567,000 r 615,000
Ore and ore milled18 345,000 r 371,000 r 398,000 r 408,000 r 480,000
laterite ore 682,000 r 1,040,000 r 1,220,000 r 1,530,000 r 860,000
Ferronickel produced10 14,000 r 17,000 r 19,000 r 20,000 20,000
Mixed sulfide (11) (11) 8,370 29,000 40,000
nickel sulfate 317 217 288 175 220
Unspecified and (or) undifferentiated19 170,000 r 215,000 r 244,000 r 234,000 r 245,000

TABle 10
nickel: WORlD Mine PRODUcTiOn, BY cOUnTRY1, 2

(Metric tons of contained nickel)

eestimated. pPreliminary. rRevised. nA not available. -- Zero.
1includes data available through June 1, 2016. Grand total and estimated data are rounded to no more than three 
significant digits; may not add to totals shown.
2insofar as possible, this table represents recoverable mine production of nickel. Where actual mine output was 
 not available, data related to a more highly processed form have been used to provide an indication of the magnitude 
of mine output and this was noted. 
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3in addition to the countries listed, north korea may have an active nickel mine, but information was inadequate 

4Australian Bureau of Agricultural and Resource economics (ABARe) data for mines in Western Australia 

5Burma’s new Tagaung Tang Mine is a joint project of the Government of Burma, China’s Taiyuan Iron & Steel, 

to make reliable estimates of output. 

and Tasmania.

content of ferronickel produced were reported by the Government. 
6Reported figure.
7The gross weight of concentrates processed in Finland from domestic ores was, in metric tons, as follows: 
2010—43,151; 2011—87,974; 2012—99,089; 2013—137,911; and 2014—126,801.
8Source: Greek Mining enterprise Association. The gross weight laterite ore railed from Greek mines was, 
in metric tons, as follows: 2010—1,942,000; 2011—2,236,000; 2012—2,257,000; 2013—2,221,000; 

14nickel content of concentrate produced on the kola and Taimyr Peninsulas.
15in December 2010, Rio narcea Recursos, S.A. suspended production at its Aguablanca open pit mine after 
heavy rainfall caused a major slope failure on the main access ramp. Mining resumed in August 2011, 

9cunico Resources Group n.V. mined high-grade saprolitic ores for export to eastern europe. Solway 
investment Group GmbH was also active in Guatemala at the Fenix Mine and ferronickel plant west of el estor.
10cunico Resources Group extracted nickel ore from its open pit Rzanovo Mine and transported the ore 
by conveyor to its Feni industries pyrometallurgical facility in kavadarci. At the kavadarci plant, the Rzanovo 
ore was blended with higher grade imported ores from Albania, indonesia, new caledonia, and 

11Build-up ore stockpile.

16in 2013, lundin Mining co. recovered 4,093 metric tons of nickel in nickel-copper ore from the eagle Mine 
in Michigan. The concentrator at the Humboldt mill did not begin processing the ore until the third quarter of 2014. 
17includes “Russia, sulfide concentrate.”
18Does not include “Australia, ores and concentrate.”
19includes “Australia, ores and concentrate.”

TABle 10—continued
nickel: WORlD Mine PRODUcTiOn, BY cOUnTRY1, 2

(Metric tons of contained nickel)

and the china nonferrous Metal Mining Group (cnMc). The nickel content of the ore mined and the nickel

and 2014—2,317,000.

Turkey to optimize production.

but milling operations did not restart until the third quarter of 2012.

12The Ramu joint venture piped slurried ore from the Kurumbukari Mine to a treatment plant at Basamuk, 
where nickel-cobalt hydroxide was produced.
13nickel content of ore mined in the Ural Mountains region.
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country 2010 2011 2012 2013 2014
Matte:

Australia4 59,186 56,200 66,294 r 68,999 61,545 p

Botswana 25,127 28,800 e 17,948 22,848 14,958
Brazil5 14,308 13,703 14,345 11,641 12,000
canada6 70,127 73,724 80,765 86,007 79,347 p

china7 1 -- -- -- --
Finland 10,381 16,088 12,915 8,662 8,363
indonesia8 75,989 66,900 70,717 75,802 78,726
new caledonia 13,917 13,780 13,417 13,279 8,241
Philippines 20,500 22,794 23,890 26,021 50,647
Russia9 85 65 1 -- --
South Africa -- -- -- 5,800 --
Zimbabwe10 3,105 3,519 3,787 7,500 --

Total 293,000 296,000 304,000 327,000 314,000
Other:

cuba:e, 11

Sulfide precipitate 34,197 12 34,816 12 34,325 12 34,300 34,300
Ammoniacal liquor precipitate and unspecified 2,400 2,400 2,300 2,300 2,300

Total 36,600 37,200 36,600 36,600 36,600
new caledonia, nickel hydroxide cake 222 7,374 13 3,378 7,557 12,464
Papua new Guinea, mixed hydroxide product -- -- 5,283 11,369 20,987

Total, other 36,800 44,600 45,300 55,500 70,100
Grand total 330,000 340,000 349,000 382,000 384,000

TABle 11
nickel: WORlD PRODUcTiOn OF inTeRMeDiATe PRODUcTS FOR eXPORT, BY cOUnTRY1, 2, 3

(Metric tons of contained nickel)

eestimated. pPreliminary. rRevised. -- Zero.

8Represents the nickel output of the Soroako smelter. The Soroako matte was shipped to Japan for further processing 

9Primarily exports to china. Sources: international nickel Study Group (inSG) and United nations Statistics Division. 
The average nickel content of the exported matte was estimated to be 25%.

1includes data available through December 14, 2017. Data represent nickel content of matte and other 

2Totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
3Source: international nickel Study Group (inSG) World nickel Statistics.
4Figures exclude toll-refined material. Total matte production on a contained nickel basis, in metric tons, was as follows: 
2010—59,200; 2011—56,200; 2012—63,300; 2013—70,000; and 2014—72,000.
5Represents the output of the Fortaleza smelter. All of the Fortaleza matte was shipped to Finland for further processing.

10Zimplats matte shipped to the impala Refinery at Springs, South Africa.
11corrected to remove byproduct cobalt.
12Reported figure.
13Derived from both limonitic laterite and saprolitic laterite ores after 2010.

intermediate materials produced.

and contained on average 78% nickel.

6nickel content of reported exports. Matte from the smelter at Falconbridge typically assayed 55% nickel.
7chinese exports were estimated to have a nickel content of 63%. Total matte production on a contained nickel basis, 
in metric tons, was estimated as follows: 2010—139,000; 2011—166,000; 2012—153,000; 2013—160,000; and 2014—168,000.
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country and products3 2010 2011 2012 2013 2014
Australia:

Metal 92,208 97,655 115,796 133,019 130,799 p

Unspecified4 9,390 12,558 12,963 8,500 7,901 p

Total 101,598 110,213 128,759 141,519 139,000 p

Austria, ferronickel and ferronickel molybdenum 600 700 800 1,000 1,000 p

Brazil:5

Ferronickel 8,465 16,750 31,342 34,501 37,237 p

Metal 19,111 20,521 21,437 19,823 21,000 p

Total 27,576 37,271 52,779 54,324 58,237 p

Burma, ferronickel6 -- -- -- 4,200 r, p 15,300 p

canada, unspecified7 105,413 142,445 139,800 154,181 r 131,948
china:e, 8

Ferronickel and high nickel pig iron9 158,000 248,400 353,200 480,000 470,000
Metal 159,000 175,000 197,000 245,000 251,000
chemicals and unspecified 8,500 8,900 9,000 9,000 21,000

Total 326,000 432,000 559,000 734,000 742,000
colombia, ferronickel 49,443 37,817 51,595 49,320 41,200 p

cuba, oxide sinter and oxides10 27,098 19,186 25,702 15,279 r 15,000 e

Dominican Republic, ferronickel -- 13,528 r 15,186 9,400 --
Finland:11

Metal, electrolytic, including cathode and briquettes 41,317 43,840 40,131 r 38,098 r 36,080
chemicals and unspecified, including powder, salts,

solutions, and other 7,842 r 5,983 r 6,144 r 6,400 e 6,670
Total 49,159 r 49,823 r 46,275 r 44,500 r, e 42,750

France:
Metal 10,799 11,697 11,311 r 10,300 r, e 7,141
chemicals 2,080 2,039 1,927 1,821 r 1,263

Total 12,879 13,736 13,238 r 12,100 r, e 8,404
Greece, ferronickel 13,956 18,527 18,632 16,890 18,481
Guatemala, ferronickel for export -- -- -- -- 5,000
india, ferronickel magnesium12 96 107 114 200 200 e

indonesia, ferronickel 18,688 19,690 18,373 18,249 16,851
Japan:

Ferronickel 64,350 62,773 73,248 80,554 r 70,070
Metal 40,228 41,290 41,944 r 46,405 r 56,129
Oxide sinter 59,011 50,437 51,999 48,873 r 45,907 p

chemicals 2,497 2,383 2,362 2,191 5,673
Total 166,086 156,883 169,553 r 178,023 r 177,779

korea, Republic of:
Ferronickel 20,512 19,011 20,858 25,376 22,799 p

Metal (13) (13) (13) (13) (13)

Total 20,512 19,011 20,858 25,376 22,799
kosovo, ferronickel 9,081 7,728 6,944 7,562 r 8,500 e

Macedonia, ferronickel 14,413 17,292 19,247 20,001 18,054 p

Madagascar, metal -- -- 5,695 25,148 37,053
Morocco, chemicals, including nickel sulfate (14) (14) (14) (14) (14)

new caledonia:
Ferronickel 39,802 40,015 43,030 40,459 54,863
nickel oxide sinter -- -- 2,353 7,911 7,366 p

Total 39,802 40,015 45,383 48,370 62,229
norway, metal 92,185 92,427 91,687 91,017 r 90,500 p

Russia:
Ferronickel

High-nickel 16,799 16,899 9,782 -- --
Othere, 15 5,330 5,360 3,110 -- --

Total, ferronickele 22,100 22,300 12,900 -- --
Metal 262,400 264,900 255,000 241,800 r 231,000 p

chemicalse 2,900 2,900 2,900 2,600 2,700
Total, Russiae 287,000 290,000 271,000 244,000 234,000

TABle 12
nickel: WORlD PlAnT PRODUcTiOn, BY cOUnTRY AnD PRODUcT1, 2

(Metric tons of contained nickel)

See footnotes at end of table.
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country and products3 2010 2011 2012 2013 2014
South Africa:

Ferronickel, high-nickel 614 575 658 650 e --
Metal 34,700 35,900 32,900 45,458 r, p 49,856 p

chemicals16 5,353 5,564 5,093 5,100 e 5,100 e

Total 40,667 42,039 38,651 51,200 e 55,000 e

Taiwan, metale, 13 400 400 400 400 400
Ukraine, ferronickel17 15,467 14,640 r 20,628 r 21,184 r 18,615 p

United kingdom, metal18 31,650 37,400 34,300 r 42,400 r, p 39,100 p

Venezuela, ferronickel 11,700 13,300 8,100 -- 4,000 e

Zimbabwe, metal, toll refined from imported nickel feed19 4,039 3,715 1,754 2,845 2,400
Grand total 1,470,000 1,630,000 1,800,000 1,980,000 r 1,950,000

Of which:
Ferronickel, including ferronickel magnesium, 447,000 553,000 r 695,000 805,000 r 792,000

ferronickel molybdenum, and high nickel pig iron
Metal 788,000 825,000 844,000 r 917,000 r 915,000
Oxide sinter 86,100 69,600 77,700 r 64,200 r 60,900
chemicals, including nickel sulfate 12,800 12,900 12,300 11,700 r 14,700
Unspecified 131,000 170,000 r 168,000 178,000 r 168,000

eestimated. pPreliminary. rRevised. -- Zero.

TABle 12—continued
nickel: WORlD PlAnT PRODUcTiOn, BY cOUnTRY AnD PRODUcT1, 2

1Grand totals and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2includes data available through December 19, 2017.
3north korea was thought to have produced metallic nickel and (or) ferronickel, but information was inadequate to make reliable 
estimates of output levels. Several countries produced nickel-containing matte and other intermediate nickel products, but output 
of nickel in such materials has been excluded from this table to avoid double counting. countries that produced matte for 

4class ii products with a nickel content of less than 99%. Data includes oxides and oxide sinter and excludes intermediate 
export are listed in table 11.

nickel-cobalt sulfide matte, regulus, and speiss for further refining.
5Source: Departamento nacional de Produção Mineral [DnPM]-Relatório Anual de lavra [RAl]/Diretoria de 
Planejamento e Desenvolvimento da Mineração [DIPLAM]-RAL, Ministério do Desenvolvimento, Indústria e Comércio Exterior 
[MDic]/Secretaria de comércio exterior [SeceX] (DnPM Sumário Mineral 2010–2014). Production year 2009 is under 
investigation. Brazil also produced nickel carbonate (an intermediate product for metal production), in metric tons: 2009—16,766; 
2010—18,580 (revised); 2011—19,381; 2012—19,611 (revised); and 2013—19,958. companhia Brasileira de Metalurgia 

11Reported by eramet for Sandouville. includes a small amount of cobalt that was not recovered separately, but excludes 

(cnMc). The nickel content of ferronickel produced was reported by the Government.
7Numbers have been adjusted to take into account data received from individual company sources as well as trade statistics.
8Figures for ferronickel and chemicals were derived from data published by Beijing Antaike Information Development Co. Ltd. 
Figures for electrolytic and other class i nickel are based on data provided by the china nonferrous Metals industry Association 
and the international nickel Study Group. china also produced nickeliferous pig iron from lateritic ores imported from indonesia, 

(Metric tons of contained nickel)

e Mineração (cBMM) produced nickel niobium for sale to the superalloys industry.

new caledonia, and the Philippines.

with the domestic copper concentrates.

17May include nickel in remelt alloys derived from scrap.

13Utility® nickel production figures for the Republic of korea and Taiwan were not included because the production was derived 
wholly from imported metallurgical-grade oxides and to include them would result in double counting. 
14Most of the nickel sulfate was a byproduct of the concentrating, smelting, and refining of domestically mined copper ores. 
Some production, however, may have been derived from imported nickeliferous raw materials that were blended 

18includes nickel content of chemicals.
19Data represent production from matte imported from Botswana and nickel sulfate imported from South Africa.

16includes nickel sulfate plus exported metal in concentrate.

secondary production from spent rechargeable batteries.
12india’s fiscal year ending March 31 of the year stated.

6Joint project of the Government of Burma, China’s Taiyuan Iron & Steel, and the China Nonferrous Metal Mining Group 

15includes ferronickel chromium and nickel-resist cast iron.

9Reported figure.
10cuba also produced nickel sulfide and ammoniacal liquor precipitate, but because they were used as feed material elsewhere, 
they were not included to avoid double counting. 


